Effects of atrial natriuretic peptide versus mannitol on renal blood flow during radiocontrast infusion in chronic renal failure.
This study was performed to investigate the effects of atrial natriuretic peptide (ANP) and mannitol on renal blood flow (RBF) and radiocontrast-induced nephropathy (RCIN) in human subjects with chronic renal failure. ANP preserves glomerular filtration rate or RBF (or both) in severe animal models of acute renal failure. Radiocontrast is known to substantially decrease RBF and can induce acute renal failure. Twenty consecutive patients with chronic renal failure (60% with diabetes) were randomized in a prospective, double-blind fashion to receive either ANP (50 micrograms bolus, then 1 microgram/min infusion) or mannitol (15% at 100 ml/hr) for 2 hours before and during cardiac catheterization with diatrizoate. Baseline serum creatinine level (ANP 2.4 +/- 0.7 mg/dl, mannitol 2.5 +/- 0.8 mg/dl), medications, and quantity of radiocontrast were similar in both groups. Direct measurements of RBF were made with thermodilution catheters placed in the left renal vein. RBF rose significantly (p less than 0.05), to 198% of baseline at 15 minutes and 166% of baseline at 65 minutes in the group receiving ANP and remained stable in the group receiving mannitol. ANP levels rose significantly from baseline at 5, 15, 65 and 120 minutes in both groups (p less than 0.05). Acute renal failure defined as a 0.5 mg/dl rise of creatinine within 24 hours of cardiac catheterization, developed only in patients with diabetes mellitus and was similar in both experimental groups (ANP, 50%; mannitol, 30%). Only patients with diabetes mellitus responded with an increase in RBF after a 5-minute infusion of either ANP or mannitol (diabetes, 165% +/- 28% baseline; no diabetes, 96% +/- 8% baseline) (p less than 0.05). In conclusion, RBF was maintained or increased despite administration of radiocontrast, a documented renal vasoconstrictor. Patients with diabetes mellitus had a renal vasodilatory response to drug infusion. Acute renal failure occurred to a similar extent in both groups. Plasma ANP levels rose significantly in both groups. Mannitol may induce ANP release, thus contributing to mannitol's renal effects.